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If hi is smaller or larger than the design head, estimate the horizontal compo-
nent of the velocity at some point such as section 9-13, Fig. 7, and from this
compute the value of K. Even if K is assumed zero (corresponding to a
vertical back face), the computed pressure for any likely case will be much less
than full atmospheric on the entire face.

The decreased pressure resulting from any condition causing partial vacuum
also has a vertical component, which is usually ignored.

The authors are not prepared to give a simple rule for the height of P%
above the base of the weir or dam. The primary purpose of Eq. 14 is to per-
mit the designer to determine for cases involving possible vacuum whether
the total force appreciably exceeds the area 7-16-17-2 of Fig. 7. If it does,
it may be advisable to find the location of P% experimentally or by means
outside the scope of this book. Conditions requiring such a determination are
usually avoided for reasons given below.

For poorly designed crests, the reduction of atmospheric pressure may
become intermittent; i.e., a partial vacuum accumulates up to a certain
amount, then a break occurs, admitting air, with a sudden return to normal
pressure. This is repeated periodically. Such periods sometimes become of
very short duration, causing a strong vibration, which may damage the dam.

If the crest is properly formed, it is difficult or impossible to cause the nappe
to jump clear, for any reasonable increase in h.i7

(d) Dynamic force of tailwater stream. The downstream face of an overflow
dam is usually curved at the base, as illustrated in Fig. 7, to reduce the erosive
effect of the falling water. In going around such a curve, the water exerts a
reaction on the dam. By determining the value of K, Eq. 14, at the end of
the bucket, as at section 11-15, Fig. 7, this reaction may be included in P%.
However, unless ignored, it should be computed separately.

Approximate equations for its computation, derived from the momentum
theory, are as follows:8

P3 = w2 - 7(1 - sin 0)                                   [15]

Q

and

= w2 - V cos <t>                                                      [16]

9

where PS is the horizontal force, Wz the vertical force, V is the average
velocity along the curved face, <j> the inclination of the face to the vertical at
the point of analysis, and other symbols are as previously established. If the
depth of tailwater, As, is appreciable, the horizontal force should be increased
by the hydrostatic pressure on section 11-15, Fig. 7, thus:

P3 = W2 2 7(1 - gin 0) + JufcAl                            [17]

7 ROUSE and REID, "Model Research on Spillway Crests," CiDil Eng., January 1935.

8 See DODGE and THOMPSON, Fluid Mechanics, McGraw-Hill, 1937, p. 112.